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Abstract of JP 2002204025 (A) 

PROBLEM TO BE SOLVED: To prevent noise from 
being generated by the mode hop of a 
semiconductor light-emitting device and at the same 
time the internal power of the semiconductor light- 
emitting device from increasing for causing damage 
in a laser light source where the semiconductor 
light-emitting device is directly coupled to a 
waveguide-type wavelength selection element for 

selecting the wavelength of light being emitted from '-O £0 

the semiconductor light-emitting device. SOLUTION: 

The semiconductor light-emitting device 10 is > : I i 
directly coupled to the waveguide-type wavelength \. \ V "^Ts" i 5 ; H ; I ^ "iT[^ ry^-'f H ^"i ;i Vl T: f ^ i ■ >>....' : 
selection element 20 for selecting the wavelength of ^:^wL-.x-.| — ] 

light being emitted from the semiconductor light- ..f \, "§i]l^; '.\\ -rS-. VMMU^\^\MV^^ 

emitting device 10, and a resonator for resonating ■/ \ ; p > . 

light with a wavelength being selected from the 
wavelength selection element 20 is composed by an 
end face 10b at the opposite side of the wavelength 
selection element 20 of the semiconductor light- 
emitting device 10 and the wavelength selection 
element 20. Then, an optical system between each j**- 
of the directly coupled one end faces 10a and 20b of 
the semiconductor light-emitting device 10 and the 
wavelength selection element 20 is set to a 
reflection prevention optical system, for example, by 
forming AR coat on the end faces, and a laser beam 
1 1 that is oscillated by the resonator is emitted from 
an end face opposite to the wavelength selection 
element 20 of the semiconductor light-emitting 
device 10. 
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fcER3*l.TV*4. icOt #6OSffi30a tSffilOb tco 
iacOffi)»42jLemjaiTi:S*l4. 

30 i: f >y 710 1 SH30 a fc ffiffilO b 

&®m-?&w$izwm%ftx «,±v^. a taeafcs 

3ES»?30t^wicp-if-f-ynok *Sift-ts <= t 

(c4 91^4. ^-ixmtfeitS^^te^4ia« 

(butt coupling) ^Ssb&So 
[0064] iOH2Slfg»®(7)U—if-^i!gt;i3^T 

- b - All^\ 1 / 2 tftfS 2 5Htfcl5C3SJt3 

ti , Z com 2 SiS^lSfe MP -if - b"— All a*3£3fcR 
^m*^30OfflH30 b EM*-*" 4 . fti£*ilE8t«^30 
sOSffi30bt;lx— *f— b"— All£# >y b^&iISsDrJ — 
b£JfeLTiK2:i:fc4 9, iWJBB30bj6>6«ffflS2 

[0065]^, ^mm&mttzb^x , 



20 tc 4 o t aw $ ti h v—f—j- -y r loemmm 

£iil.Q2ju mT**. ^NWfcU— y— f-vriOiOfifcJSFSI 
ffilOa&J: t/SS«K«^ 20OSffi20 a t^ii , 21 c7)»fR 
&Sl.02//m^-r^ARrJ-F (ttfcR|f4M44 
%) tm^tlX^h. Z^ZZtltb-CDiffiMlOa. 20a[a 

— f - -y 6 la^* tJfcC-C 21 tt £ tOSBlO a . 20 

aXKMLfzmtKi^zm^o 4 3 fcT*^* £ biz 

[00 66] 5r*s\ ^a(*u— f — f •ynocoft^H 

10 a i3 4 V'**»WS^20CO^H20 a fctt»«»£te$f 

-r s a r n - b ?&siis § n h cotm t l v ^\ -e ft ^ com 

H10 a . 20 a ±izt5c7) i 3 (3ra%tt£0fe¥SE 
iSC^t L/i±t\ ^tt^tOffiffilOa, 20a(Cjt-Ta-b 

[00 67] 51^t7)ffijtTtCj3V^T«4. Iltt<7)-m-^ll 
S^rW-ffLtiOs ±IBSMH10a. 20a^«7)KgjifcyN'5 

*y*jW£t»s. 2:«SEffiw s ;7 > y^{4^o . 2^mi 

1 ^mg J K«^A^tT{4A/ / 4ga« 

JSO A R r? - b SrJtf 2: t *>SffiWfc{4'srti"C , Jb S #\ 
^^4-5^ARrJ-h(i;ftiffiT"*>4. ;w<5"^iS 

w^rrj- h t &a*-^*rfr4 ; t ^fflg-r & t , sbio 

a. 20at^tL-f^tRlt*0. 1—0. 8%«AR3- 
t*IL, SBlOa. 20ar H 1OgBil*»K&«^¥fim 

mx-fr-y. ^ / Avm^wMrcm^-t hmm^ 

•^c7)4 3 ^^T-ffl^TtT 4 21 1 T\ RMftjUiefSfoiO 
Rflt * S- 0 . 5 %OT tc^S'T 4 22 1 # h . 
[0068] ±E««Jfit«fc O^HMBBJII'Ct , H«W 
t, 4^*^-if-^->yT10^m^SH10bhiSSilW 
»-?20£OD BR^l/-f -f >'^"23i;-Cffi)t§ill»5'hSEft 

ilfl^^t 4 o T l^-if-b'-All^ii-r S 4 -5 iztj: 
h„ %ZTZcoigrgri>. m lmMBMlztzii ft & cotm 

[0069] fU, ZCOk oiz 1^— if— b— AllSrH 

2mmm5i l z^mLxtniJi-hm^i. m2mm^.^ 
b^ -y re 4 -?t^2 saittajAifi^Wte*:* <stuc 

MtKc^ ^24v ^\ *»Sffi»®-Ci42: co?m®.%co$c-ik 
b'* yTSfPBlTS 4* 3 ^ . 112 «P&15«ai^ 

[00 70] 07 tm8li^tl^ft^ ^##;P-Hf-g 

# fc ^f-asftsti t 4 -3 t m^mmmm zftxmi 
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mttm2 mm m m t comm % mmi iz azt t <o x% 

[007 1 ] ifc^gOBBIBTW:, aSR£3EB«^30tf> 
3Kajflff Miffi30 b *^3l£«HS33tfH&*& 77l*Hc 

AW t /t3b&* i f s ** p-nf-^- -y no e vvfotp ^ M *j ft 

[0072] mz^ H9£#E^LT*»BJt^g£3£DSl]S& 

ftiSfi » H 6 ^ LfcJB 2 HMffMto i>cobifr<-&b, 

£*W£. «^K*^20#^flcU--f-* >y T10O 

fi^rffiHio a wrote < , * ^mr^saio b t ftifcft^ 

#»*3an*f 30 t t*t t x zti^timtm&z fix i > 
[0073] ■lionss^tcfc^Tii. hi mmm*? 

TlO^mttrfl (O* DSfflfti: LT<7)H2]%iffljfel53&i 

D BR/l/-f 4 y^23fc «fc 9 KlttUf/f LT¥##:l— 
■T— f - -y TlOtcMS . LT D B R?]s— r- ■< >723,CO 

* . £ CO J; a tc^SSJK § U — f - -y 

[0074] ife^ateBwctt, ^a^-Hf-if-y 

T10WSH10 bio J; O='^StK*^20WSH20 bt. ?S 
ISifcft A R rj - h ^'Sfe £ tlX H S . * £ X* £ CO 

a, 10braT'yryu^n-^E-F*si:-o£i: 4^ 
^SWIsl^— f — f - -y nOOSSffilO a fc ftS»K«^20<7) 
Sffi20 b b oraT 7r7''J^O-^- H £ £ fc & 

mb^mkv— if — ■/ nocossio a t <?DiaT7 r 

M$sCO&.lz£~>XU—if—t'—I>.lW9tML. ^comm. 
[00 7 5] ■^dT'dco^-if-^iBtfeviTfi. 

ttp-ir-f - -y no wBBi«a»qEfl: l-t-? <?m&&& 

1 4 £ t ^=5r < =2: 9 . £ H * -y il)/ 



[00 76] £0«^riL>J|2M4ffi?FJJcio(tl» 

!f-f- -y TlOOSIiE^O^ 

*wt*s < sen o , nitittffi 2 aiTj 
6, m2«ira^i5coai^i!i#^5iiitiJeih-C'§s. 

[ 0 0 7 7 ] ijcfc, 11 1 0 ^#BS LT*^BJ^4 

-*js« . h 9 L/tfis 3 mmmmco t, « t jt^ s 

fc , jS«Mfi?»-?20OSffi20a^^^3te#fe8&22^^ 

30OWSSSH30 a . 30bi>^-c7)^}gS&33<7)]ffit/S73(^t 

[0078] a±.COX 0 tC#SffiB20 a s S®30 afcM 
30b$rM^t:^-y h-th^btzX 0. £tO«-^i, ^ti 
^ COSB20 a , ffi®30 a *j i tOO b M L fc3t* G l i « 
^-^--ynOtV^^SMO^t^r^TAitf-^ 
£fc^<^-|»^T\ Z<7MK>i6l,z£Z>Sj Xco^tk-*? 

[00 79] mz, m 1 8 ^#H§LT*^HH<7)SI5^ 

»®(cov^TiiBj-ri» . z crm 5 ^mmnmcou-^r- 
ymiz , ft tfttHj! t /£ i> co t -en-e^xs^w t nm.com 

U-if-10 1 ^jitKS^O t «iat*«^ESWP30 
[0080] LTi<oSKBKltc*sv^Tli, 

^ikis-v-io(7mmMmim?30McoMmt5£isz 
ti t mttMcommwi *ti&i a r a - b s h r ( 

It ) 3 - h 35* . ftifcK^feSW 1 30 OSffiffit (i t i> IZA 
Ra-htiK % L T fe^jlKS^ 20«*^*^* : ? 30 

[0081] c\co£o%ffimzi3\^xi>. mwmmmT- 

20tc Alt L Jt*** i Lt«I/-f- b'-i. 11 fD— »3&* 
*i-C«ltj«KS*LOOR«|g!ff LT^##:P— f-10 

tR. uv7%ti&cox\ ^Ltztat>com2mmm5i 

10(?5««aS?*P20 1 R*f ffllcOJSH h KttAjffiRXT- 20 

1 1 J; o t . if[«aBWR? aoraK s nfc*jw«i5 & * 

Lfzu-^-t-Aiwtm^mm^oiz x->x 
m2isMm5t l z$mzti.& . 

[0082] i^Oid ^ffiffeTli^K. i*«^XS^20 

^auitfifcHt* Rit0t/foji)^^«< -r s ^j5w* 
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=F2Db ^tf&lx&tmgmSfcriftSV-sv-Ziz* < X' 
[0 0 83] &(cHi 9£#SHl/C, ^mcomecom 

»Rtf>fc<Z>i:.lfc*4 4: <f-10, Jft^SS?*? 

20fc 4 l^3eaaafflOHP30dOEW8fli36 I »Sr 5 fc Tfc 
0. 1^11 ¥#*^-lT-10fc3Ktt;K3Bl!B^30 

* (effigy § V ^ . 

[0 0 84] ^mtv— r-io. 
§ fiT ^ a . Lt*^t; com 6 commmmco 

«j£$*u m^mz, mi siz^Ltzmsmtmmcov- 
[ o o 8 5 ] mz, ^wnu-y-ytmcomm&Miz 

oVvcSKJfr*. Hi 1(4. — Wfcl/CEfltiSUfcl' 
fiDU— If-^tilO^aSflsb'-- tf-f - -y T10t> 4 ViSftS 

^42(i^:JR7"o ••/ ?4UZ\S\feZtl. i«M7'n -y ?41 

[0086] »f— f •yXlOT&^fil^ 
-^-1^>-X45t „ ^ffltit^tltzV—- >f-b-All<7) 

[0087] tLhlMHJlL£#g3g(4. y^-y^-S^-.* 
60fe «t t^tlOWS tut'* -y ^- > 61** t *4 
y\°.y^r— >?|*I(C:JRifftStl.T^S 0 t-AXT'J >y^46£ 
jtiS L f — b"— Al 1(4 „ J N° «y ^— y S— 61 (clg 
i f 6 ixst Jg# 5 X 62 £ 3Sfli L T ; n° «y ^ - \z ftM L , 

mi^cDmmzm^ t>ti%> » 

[0 0 88] DBR/k-f'O^t^fl/ 

-if — ?■ -y TlO^SGffil 0 b h t-«hS: S ix § jf-SffftfiSco 

- s x?52<mmwim-%s 1 lii&Btiwiwiira&raKA* 
aBMt tear * ^js&^saaw&qm t= s& it s ^ s . 



[oo89] ttijjExm^wm^t^msam 

im S 3 (4 , ^«#cl/-^'-lB«)$[JWIl]fi^54(C7 -f - F 

ys-.y^ (-its) §^x§ 0 ¥mfai/--*?-mmmmmm 

(4i<7)3£5$^ajfI-§-S3(cS-^vc, 4^#cU— r- 

f - -y notflBfti-* ffituss s 4 comz^t $ -fr . ^il 

cj: o if— tr— AiioMeajAfeBfje^fciiW^w - 

[ o o 9 o ] mz. z^wmv— r-%mm\<nm$& 
miz^xmm-th* 1112(4. H6(^l£p-if- 

«> . ai^ffte#tt<50«V^JR^^^rS 7"a -y ^43t« 
KStiTl-'S. ^-LT#JR7"n-y ^4K 42(4#M7"av 
^43(cH5g§n.. i<7)^:JK7"n - y ^43*^;t'^x*^-50 

[00 9 1 ] t^^S^m« : ?30^Sa30b^^(4, 

- b- A 1 1 b Wi 2 «PiSl5 1 36*ffIStt S *\ 1^ — f - f 
-A1K4, 3U^-^-pyX45i: t"-AX7°U y^46 
tcoiatES^S^a* 7l7^ ;l^^47(c X -oXii >y 
L^-3T<IiO*^-(4. b'-AXTD >y?46 
(Ci; D-M^fg§tl/llS2©iilfel5C0^fi«^^aj^ 

«ji^v ix atfi o ia 1 3 (4. *as*(c ± s Bft^fiic 
x, m^ti&£oiz3mcr>i/--r-%mi, 12^x1/ 

73b. C\tlt>CT>\/— if— 3fci®71. 72^ it/73*^^^ 
ix^lBSiffl if— t'— A81. 82^4: ^-fi^'fiEl 
^fflrt^^T-JR^S iirS i/'jyH >X7A. 75 

i34tA76t. iix^^Ov-y >HU*;H^>X74. 75i>4 
V76t4 S if— b'— A81, 82fc4;l' i '83cy)*a^JR^ 

esc s "y-mwm.-t^ 4 a (cieiss^t , ztihco 

k-if- b- A81 , 82*3 4 W83SRJH«rtl $ IUIk^ 
HM (*.°iJa->57-) 77t. ±MisV>YVA)Wy 
XI A . 7 5^ 4 1576 1 1 1 (cffilPJixSlE*^ * WJ^-T S 
yiJVH U J7/Hx-yX78 1 s M|b] L^U— if — b— 
1 . 82fc 4 tP83S IBi*^#:80tO±(Cfc V ^ X mftiSMlZ 4 

[00 93] ±ia^-if-3KiB7l. 72iaJ;t>'73t LT 
(4, S*W(cHl lfc*L£4 3&«j££r*tT. m 
WW55E«tttS Ah A 2 4 A 3 ^ (cM^r 4 t> 

[0094] Haf-^flHeaBa^feffi^jSii* 



(S. 0 ) )02-204025 (P2002 -EfilMf! 



t'S^T-^D B MtT ^flt*"^ ^^tift^M B 
Sr ttil^-£^l)l|[Ilff£84 1 , Z <7mmm^-M B US'?*, 

[00 9 5] Sr*s^P»*^— r-B»EIB85i: LTJi. 
^Ifflft^-M B fc»o'V 1>— »f-3fci!g71 

^X\s -if —31^71 teflBfr*- & ^ ^^IBBTOEW 

[0096] ±3*co J: -5 <f— KBrtMlffi 

*>\ ^Mft^-M B CSo'l "»T if-3fciB71 fcffittT 4 

[0097] -ftfOj; 3 fcrf-S^Ji, Mx.if5t«SI 1 1 

t - a si <7)3$ a t <73*t mmm % ita t t a # . * « ra« 

wffi*tfiiiL*r , «3iaiK(c*«-4«iMse<o«[tan3!) 
[0098] -ij¥mfois-~F-wM®m5&. izmm 

l^— if— b"— A81*Wft-r'— ^ D B^aS^vONVkXlfl 

k-if-b'-ASlOSilS & <50MJS5M«Srlti 1 LTfc S . 
^comffi* fJff t L T IBilffl -if - 1"- A81 c^y 

^z$£mm^-MBmzm.j£-?fxi££\\ zcr>t%i>. ± 

[0099] £fci&gp|fi5[llS&86«i, MiJfHl 1 
t fctf— S X ^52 i3 i ItfSag fM»EIB&53^j&» h «J3Sc t 



[0101] £tzW1&"f-?®&m93frt>iiijjZtl&% 

m^-rs^iisiiiK9ot . zco^mm^MRizm^^xis 

— !f -3teiB 73 tflBft-f 5 IglUmM * $iJffl^ § U - 

4. zmfcis—r-wmmmBts xfivsammsm t 

[0102] JJIT. ±IEflWEtf5HflBBJffiSai<0frMfc-3 

V^TlIBJ-r^,, if-3tei®71. 72tJ±l^733&»ialfe^ia 
ixS 5V ^fefe^MS: ■§> if- b"- A81 s 82i3 i. V83 

^ix^o -f-ft^J; 01^— if— b*— 82*311^83^12 

[0103] zzxtmmmok lxiz. 

tlX 1 , A 2*iJ;t) f A 3"CS>-5V— if— b*— 82*3 

^ix^ixfflf*T-^DB, DGJJiUtDRCIcfV^ 
X$£m$tlX^& V— if— b'— A81. 82t3±tN'83*i|Bii 

H*r— ?DB. DGjsi^DR ^'fflftt" S * 7 — Hfft 
^ieii ^fcftlA 1 , A 2±3lI>'A 3{i#^?W 
fe, S-fei3j;tN'#'fe^^*-C'i±^<, i<7)*§^-{±V> 

[0104] ±|Bc7)l/— if— 3i£j®71, 72i3j;t/'73(i. S 

■y Tiz $.hJA xam&jm&stLh . 

[0105] *»tfl?ffi<7)Hf^JtSa«i, f^i 3^ 

W—1f-3tam . 72fc =t t^73SrPg|«B«lE^fflO^J® t 
LTfflV^^cOT-ftSA 1 ^. V— if— b— 82i3j; 
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wvuxmsmr . -tie*- h * rtaeia-*- 
& y >f xcoates- Hut lt , Sif«Pfiift^®^ 

f^t^^o LT. U— f-3Wn , 72ti £1*73*331 
[0106] £fctEii«#:80i: LT. ±IEI^— f-b- 

^ffl^Tg'JOiaiimt^^^^-rS i 3 tcLT & 

[ o i o 7 ] &c ^mmz^hwrnmsmncomcom 

gfetsitX^feioaE^JStfcSP— if— t*— Alii, 1 

[0 108] ■t^T'^— if— ftSlOli: LTti. i^iJitf 
HI 2te^L/££*fllllfc£3rL, mzWlbLXCOU—f 

-A (IS 2 MS) llU^ffeLTtB^-TSt^iSffl 

§*it^s. ifciiaitc^— y-3KKio2«>. BUttea 

b- A £ JBfegSESISm: =t 0 *ftfefH««o U- — tT : - b- 
A (ft2ffi9K) l^cSQ&LTffi^S&^lSfflS 

[0109] ftKiV-if-3fci!S103i: LTJi, Mi-J£0 
1 l^LfcSaMftfcfc^TLT.. lfrfeffi«<7)^— f-t" 
-A113^ai^-f-St)CD^jlffl$^T^S. 
[0110] *HMff^J<7)HftffM^Bt^^T{i. 0 

1 3 fcjSLfcH»»jaBRWctitt4tf>i: R«fcLT 1^- 
if— b*— Alll. 112*3^^113^111, MtfK^El-— if 
— b— Alll. 112fcJ;lMl3CcJ;-S>ieiiM#:80' CD2& 
7S£aa&*5:3*U -^ia««*80' (c^^-Hfft^'JfM 

[0111] LT. itfDSOBBJBrfflv^ttTV^U 
-if-^i®101. 102*3 J:W03t>, If— 

Tt. W^J:-?TSIffi}S*^i!rri.ii;^V^O 
[0 1 12] -tit-, l— if-b'-Alll, 112&J:tA'll 

'■w^asrawiw^-k > ±ieb- -y rteis-f & 



t%&. % lt. -r-^iiioi. io2*iiwo3iSE 

[Mwfffl*^aH] 

[El 1 ] *3&Wcr>m 1 SSIKflllfc: i*l^-1f-3HB** 
[02 ] fl£#^~ F-^fcfctt-iKimSMfcfHI 

[ 0 3 ] ±ib» i mmBm.cn v -if-*ii t e tt s sew 

[H4] ^*coi^-if-^5®t'*3{tSiBi!j^Mffli:^ 

[ei 5 ] ±iem i mmmmcov— r-ftmiz&w&mm 

77 

[ El 6 ] *%BJco^ 2 HJfe^FJC «fc 4 P-if-3tii&^ 
•f-«^«HEI 

[E17] «*^^-^ t -3taS[fctift4tllWSS«[i:IIS2 
sliliSai^ t tf5B5»*WeWt:SVf-^5 7 

[08] _Li bis 2 mmmm?) v-^-xmiz mm 
mmmtm 2 anfetu^ t ^Mffi * wewfcjsrr^^ 7 
[09] *%wcm 3 smmc «t 4 h—^f-xmzTjk 
-trnmnmrn 

[010] *HBgcolS4 llilC «t 4 i^-^-^jb^ 
Sf-«EB&fflH0 

[011] *WMco\/~^~ftmcDmmmmco-m$:7jk 
-f-mmmmm 

[012] *is^^-if-3teaa<?)S'jofieffl^jiR*s^- 
-eiifiSi)T«ffi0 

[0i3] ^mwnwmttf^wn-^nmmmz^ 

[014] *^Bg«Ili«ffMSaw>liJ^J4Bffi^^ 

[015] fe^^-if-^fcfeftiswOTmw)^ 

[016] ts»co^-if-^iitii(ts^^7.i|B^iigB# 

[017] ^*fg7t«^^ha57)^cO'ifji7ta^ 

t/77 

[018] *^Hjcoig 5 mmmmiz x & u—r-XM* 
[019] 4^w»6iai9B«ifc:j:4P-ir-3eaBS' 

^•TffitB& J PH0 

10 ^»*W—if-f-yT 

10 a. 10 b ¥3WtcU— !f— f77"«ffi 
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51 ymtm 
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79 ftfkXX 
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81. 82. 83 if— bW» 

84. 87. 90 ^W[US& 
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